Over-expression of fibroblast growth factors in Xenopus embryos.
A number of forms of fibroblast growth factor (FGF) were over-expressed within Xenopus embryos by injection of synthetic FGF mRNAs into fertilized eggs. Injected embryos showed abnormalities in development which were mainly secondary to a disruption of gastrulation movements. The effects observed after injection of bFGF mRNA, however, were much less severe than those observed after injection of an altered form of bFGF mRNA which differs only by the addition of a signal sequence for secretion, or of another member of the FGF family, kFGF, which is normally efficiently secreted. All forms of FGF caused the induction of mesoderm in animal cap explants isolated from blastulae, but the amount of bFGF mRNA required to induce the formation of significant levels of mesoderm was higher by a factor of over a hundred than that of the FGFs which contain a signal sequence for secretion. Over-expressed bFGF accumulated in the nuclei of blastulae but did not necessarily cause mesoderm formation. These results show that FGFs must be secreted from the cells in which they are synthesised in order to act efficiently as mesoderm inducing factors and suggest that bFGF itself, which does not contain a signal sequence for secretion, is unlikely to be directly involved in mesoderm induction during early embryonic development.